The experimental material comprising of 31 genotypes along with four checks of barley were evaluated in Randomized Block Design with three replications over two years during Rabi, 2016-17 and Rabi, 2017-18. Sufficient genetic variability was observed for all the characters in pooled over environments. High PCV and GCV (>20%) values alongwith high heritability coupled with high genetic advance was recorded for number of grains per spike, biological yield per plant and seed yield per plant which indicated the predominance of additive gene action. Association study showed significant and positive correlation of biological yield per plant, number of grains per spike and number of tillers per plant with seed yield per plant. Path coefficient analysis also exhibited high positive direct and indirect contributions of these traits towards seed yield per plant indicating further selection based on these traits for effective improvement in barley.
Introduction
Barley belongs to genus Hordeum of Poaceae family and tribe Triticeae along with wheat and rye. Barley is the fourth most important cereal crop after wheat, rice and maize in the world with a share of 7 per cent of the global cereal production. Barley can grow in a wide range of environments than any other cereal, including extremes of latitude, longitude and high altitude (Kishore et al., 2016) . In India, barley is cultivated on about 677 thousand ha area with production of 1788 thousand tonnes and productivity of 2641 kg/ha (Anonymous, 2018) . Barley has considerable economic importance both in agriculture and industry in many countries. Around 55-60 per cent of barley is used for feed, 30-40 per cent for malt, 2-3 per cent for food and 5 per cent for seed (Ullrich, 2010) . In comparison to other cereal crops, barley has a better fodder value including grain and straw. In most of the developed countries, barley straw is used for animal bedding, whereas it is used as animal feed in the developing countries. Even under variable climate within the growing season, barley gives comparably better yield than wheat and other small grain cereals. Being one of the most widely adapted crops, the barley germplasm pool has the potential to contain enough genetic diversity to breed for adaptation to different environmental conditions. Barley crop yield is directly or indirectly influenced by certain morphological and genetic factors. Identification of genetically superior parents is an important pre-requisite for developing promising strains for effective transfer of targeted genes controlling both quantitative and qualitative traits in the resultant progenies. The present study is an attempt to determine genetic parameters contributing to yield and related traits in barley.
Material and methods
The experimental material comprised of 16 Johnson et al. (1955a) . Correlations at phenotypic, genotypic and environmental levels among all the characters were obtained according to Johnson et al. (1955b) . The path coefficient analysis was done following Dewey and Lu (1959).
Results and discussion
Analysis in pooled over environments (Table 1) *Significant at P ≤ 0.05; PCV and GCV represent phenotypic and genotypic coefficients of variation, respectively; h2bs: Heritability in broad sense; GA (%): Genetic advance (%) of mean significant differences among the genotypes for all traits studied. Previous studies on evaluation of barley also indicated that significant variations existed for many of these traits (Singh et al., 2008 ; Virvand Sultan, 2013; Derbew et al., 2013) . Interaction between genotypes and environments in pooled over environments showed significance for all the traits except for 1000-grain weight. Rodriguez et al. (2008) also reported significant genotype by environment interactions in barley landraces, recombinant inbred lines and varieties for all the measured traits. The knowledge of phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV) is helpful in predicting the amount of variation present in the given genetic stock which in turn helps in formulating an efficient breeding programme. A wide range of variability was observed for all the characters studied ( Table 1) . The estimates of PCV were higher than corresponding GCV for all the characters studied which indicated that the apparent variation is not only due to genotypes but also due to the influence of environment. Addisu and Shumet (2015) . Moderate heritability (50-80%) was recorded for number of tillers per plant, spike length, plant height and harvest index. Low heritability indicates that a character is highly influenced by environmental factors and genetic improvement through selection will be difficult due to masking effects of the environment on the genotypic effects. For an effective selection programme, positive association with seed yield per plant at both genotypic and phenotypic levels, whereas peduncle length was negatively correlated with seed yield per plant. Based on correlation studies, it may be concluded that seed yield per plant was significant and positively correlated with biological yield per plant, number of grains per spike and number of tillers per plant and hence, selection through these traits would be effective. The results are in conformity with the findings of Kumar and Prasad (2002) , Emine and Necmettin (2012) and Rika et al. (2013) and Bedasa et al. (2014) . Though, the correlation coefficients are quite helpful in determining the components of a complex trait like seed yield yet, an exact picture of the relative importance of the direct and indirect influences of each component trait is not provided by such studies as these estimates provide nature and magnitude but, not its cause. Path coefficient analysis under such circumstances plays an important role in partitioning the correlation coefficient into direct and indirect effects of a specific causal factor (Dewey and Lu, 1959) .The study revealed that the direct effects obtained at genotypic level were markedly different from those at phenotypic level. These differences might be due to varying degree of influence of environment on various traits studied. Path coefficient Table 3 . Estimates of direct and indirect effects of different traits on seed yieldat Phenotypic (P) and Genotypic (G) levels
